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PROTE IN SUPPLEMENTATI ON WITH AND WITHOUT ROUGHAGE 
IN CATTLE F IN I S HING RATI ONS 
L .  F .  P a lmer , L. B .  Embry , R .  M. Luther 
and M .  J. Goe t z  
Department of Animal S c i ence Repor t  
CATTLE 8 1 - 9  
Summary 
One hundred twenty-eight Angus-Hereford steers averaging 760 lb . 
initially were fed for 1 18 days to determine the value of adding 10% roughage 
dry matter as alfalfa-brome haylage and supplemental protein (1 . 26 percentage 
units) to an all-concentrate ration (10 . 1 3% protein) . 
Supplemental protein or alfalfa-brome haylage (1 1 . 39 and 1 0 . 70% protein 
rations) increased feed consumption and weight gain . The improvement was 
confined largely to the first 1 to 2 months of the experiment . Supplemental 
protein in addition to the added roughage had only a small early effect . 
After 2 months when average feedlot weights of the cattle exceeded 940  lb . 
and average dry feed intake was in excess of 1 9  lb . ,  there was no apparent 
benefit from either the low level of roughage or supplemental protein . 
However , there was some overall improvement at termination of the experiment 
in weight gain and feed efficiency from the roughage addition and supplemental 
protein.  The advantage from roughage appeared to be largely a management 
factor , especially early in the experiment . Since total feed requirements 
were not increased from the roughage addition, roughage at the level fed 
would appear advisable in these finishing rations . 
Carcass characteristics did not appear to be affected by dietary 
treatment other than reflections of faster gains and heavier carcasses . 
Introduction 
In previous research we examined the effects of low levels of roughage 
(10% of dry ration) and protein supplementation with corn grain finishing 
rations for yearling steers (ca 680 lb . initially) .  The importance of 
roughage quality under these conditions was also studied using brome hay and 
wheat straw for good and low quality roughages . No roughage control rations 
contained 1 1 . 3% protein (dry) . Brome hay additions resulted in essentially 
no change in protein level of rations. Soybean meal supplementation increased 
the percentage of protein about . 7  units , while the wheat s traw decreased the 
level of ration by about the same amount . 
Roughage additions· and protein supplementation improved feed intake , 
weight gain and feed efficiency during the first 1 to 2 months of the experi­
ment . Thereafter , wheat straw reduced performance which was improved by 
protein supplementation. Cattle fed wheat straw and supplemental protein had 
similar performance as those fed rations with about the same level of protein 
but with brome hay and no supplemental protein . 
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Roughage at the low level appeared to be b eneficial as a management 
factor , especially during feedlot adap tation , rather than in reducing grain 
requirements .  Additional research appeared desirable with roughage and 
protein supplementation using higher quality roughage than brome hay . 
The experiment reported here in compared an all-concentrate ration to 
ones supplemented with alfalfa-brome haylage ,  a soybean meal base supplement 
and a combination of haylage and supplemental protein .  
Procedures 
One hundred twenty-eight Angus-Hereford steers were used in the experi­
ment . They were full fed oat haylage and given access to a mineral supple­
ment for about 5 weeks prior to the start of the experiment . Processing 
treatments for the cattle included a four-way Clostridium bacterin , Warbex 
pour-on and Ralgro imp lants .  
The steers were allotted into eight pens o f  1 6  each on bas is o f  weight . 
Dietary treatments rep licated two times were as follows : 
1 .  All-concentrate control 
2 .  All-concentrate with 10% of ration as a protein supplement 
3 .  Same as 1 with 10% o f  ration dry matter from alfalfa-brome haylage 
4 .  Same as 2 with 10% o f  ration dry matter from alfalfa-brome haylage .  
Ingredient composition o f  the rations is shown in table 1 .  The rations 
were fed as three components--corn grain ,  alfalf a-brome haylage and a pelleted 
supp lement . The corn grain fed whole was from several sources and averaged 
20% moisture and 10 . 36% protein ( dry) . The haylage averaged 42%  mo isture and 
1 6 . 08% protein (dry) . The supplement fed in rations with supplemental protein 
contained 20 . 68% protein (dry) . Each ration had a different level of protein 
but with the increase from protein supplementation being the same in 
percentage units ( 1 . 26 )  for rations with and without roughage . 
Percentages o f  each ration ingredient in the dry rat ion were converted 
to the proper ratios as fed .  Feeding schedules were prepared for various 
levels of feeding . The rations were batched mixed according to the schedules 
for each pen and fed once daily . The initial feeding was equal to 8 lb . o f  
dry matter per head . Increases for each ration were 1 . 5  lb . dry matter per 
head daily for each pen of cattle until they were on full �eed after about 
7 to 10 days . Thereafter , rate of feeding was regulated to amounts that 
would be nearly consumed by the next feeding . 
The experiment was terminated after 1 1 8  days , The cattle were marketed 
and carcass data obtained . 
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Table 1 .  Ingredient Composition of Feedlot Rationsa 
No roughage Alfalfa-brome haylage 
Ingredients 
Corn grain 
Alf alf a-brome haylage 
Ground corn grain 
Soybean meal (44%) 
Limestone 
Dicalcium phosphate 
Trace mineral salt 
Potassium chloride 
Avg . protein content (dry) 
Corn 
SUJ2£lement 
90 
8 . 00 
. 75 
. 25 
. 40 
. 60 
1 0 . 1 3  
Protein Corn Pro tein 
su1212lement supplement su12plement 
% 
90  80 80 
lOb 10 Supplement 
4 . 40 8 . 00 4 . 40 
3 . 60 3 . 60 
• 75  . 75 • 75 
. 25 . 25 . 25 
. 40 . 40 . 40 
. 60 . 60 . 60 
1 1 . 39 1 0 . 70  1 1 .  96  
a Each ration contained 1500 I . U . vitamin A ,  150  I . U .  vitamin E and 1 5  mg . 
of  %umensin per pound . 
Ingredients listed below this point are shown as a percent of the total 
ration but were incorporated into a pelleted supplement and fed at 10% of the 
dry diet . 
Results  
Feed Consumption 
Average daily feed consumpt ion accumulated by weigh periods for each 
treatment group is shown in table 2 .  Feed consumption increased with 
increasing weight and time on experiment . 
Supplementing the all-concentrate ration ( 10 . 1 3 %  protein , dry) with 
additional protein ( 1 1 . 39% , dry) increased feed intake for the first 2 months . 
The cattle weighed around 940 lb . or more at this time . From 5 6  days until 
the end of the 1 1 8-day experiment , supplemental protein had no apparent effect 
on feed consumption. Supplemental protein with added roughage ( 1 0 . 70% 
protein ration) did not appear to  affect feed consumption at any point in the 
experiment . 
Roughage added at 10% of the ration dry matter increased feed consumption. 
The increase over the no roughage control group was greater than when the no 
roughage ration was supplemented with additional protein . The increase in 
feed intake from roughage supplementation was less than the amount of roughage 
in the ration.  Roughage then reduced the total concentrates consumed by the 
cattle.  
Weight Gain 
Accumulated average daily gain by weigh periods for each treatment group 
is shown in table 3 .  Daily gains shown are based on carcass  weight and a 
carcass yield of 6 2 % .  This procedure was used since the cattle had a 
considerable amount of manure because of animal density per pen and weather 
conditions late in the experiment . This procedure was considered to more 
accurately represent animal response to the various dietary treatments .  
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Table 2 .  Cumulative Feed Intake by Weigh Periods as Affected 
by Roughage and Protein Supplement 
No roughage Alfalf a-brome 
Corn Protein Corn 
haylage 
Protein 
Item supplement supplement supplement supplement 
No . of animals 
Init . shrunk wt . ,  lb . 
Final adj usted wt . ,  
a lb . 
b Avg . daily feed , lb . 
28 days 
56 days 
85 days 
1 18 days ( filled ) 
32 32 
761  760 
1095 1 1 32 
1 3 . 15 14 . 80 
1 7 . 29 1 8 . 78 
19 . 1 3  19 . 9 2  
20 . 06 20 . 75 
a 
Calculated from carcass weight and a carcass b Feed values shown in this table are on a dry 
32 32 
765 760 
1 143  1 149 
15 . 59 15 . 94 
19 . 75 19 . 62 
20 . 95 20 . 85 
2 1 .  79 2 1 . 81 
yield of 6 2 % .  
matter basis . 
Protein supplementation in rations without roughage increased rate of 
gain during the first 2 months of the experiment . From 56 to 1 1 8  days , there 
appeared to be little if any effect on weight gain from supplemental protein. 
There also appeared to be some benefit on weight gain from supplemental 
protein to rations with roughage .  However , the response was less than for 
no roughage rations and appeared evident only during the first month of  the 
experiment . 
Roughage supplementation at 10% of ration dry matter also improved weight 
gain . The effect was more pronounced and for a longer period of time in 
rations without supplemental protein.  Without supplemental protein ,  the 
effect was primarily for the first 2 months and 1 month with supp lemental 
protein.  
Table 3 .  Cumulative Weight Gain by Weigh Periods as Affected 
by Roughage and Protein Supplement 
Item 
Avg . daily gain, lb . 
28  days 
56 days 
85 days 
1 18 days ( filled) 
a 1 18 days (adj usted) 
No roughage 
Corn Protein 
supplement supplement 
1 . 82 2 . 47 
3 � 27  3 . 91 
3 . 46 3 . 88 
3 . 1 3  3 . 50 
2 . 83  3 . 15  
Alf alfa-brome haylage 
Corn Protein 
supplement supplement 
2 . 94 
4 . 1 6  
3 . 73 
3 . 45 
3 . 20 
3 . 27 
4 . 29 
3 . 94 
3 .  59_ 
3 . 29 
a Based on carcass weight and a carcass yield of 62% . 
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Feed Efficiency 
Feed efficiency data accumulated by weigh periods are shown in table 4 .  
There was a reduction in f eed required per unit o f  gain with supplemental 
protein during the f irst month when getting the cattle on full feed . The 
reduction was most pronounced for steers fed all-concentrate rations . After 
the second month, there was an increase in feed requirements with increasing 
weight and time on experiment . 
Table 4 .  Cumulative Feed Efficiency by Weigh Periods as Affected 
by Roughage and Protein Supplement 
Item 
Feed/gain ratioa 
2 8  days 
5 6  days 
85 days 
1 1 8  days ( filled)  b 1 1 8  days (adj usted) 
No roughage 
Corn Protein 
supplement supplement 
724 59 9 
530 4 8 1  
554 5 1 4  
624 59 3 
698 652 
Alfalfa-brome 
haylage 
Corn 
supplement 
536  
478  
564  
632 
675 
Protein 
supplement 
4 9 1  
458 
530 
605 
656 
� Feed values used were on a dry matter basis . 
Based on carcass weight and a carcass yield of 6 2 % .  
The supplemental protein (soybean meal) comprised only 3 . 6% of the dry 
rations or 36% o f  the protein supplement . In view o f  the effects on feed 
consumption and weight gain , the effect of increasing the protein level of 
the no roughage ration from 1 0 . 1 3  to 1 1 . 39% was an improvement in feed 
efficiency during the f irst 2 months only . However , some of the initial 
advantage was maintained throughout the experiment . 
Roughage addition to the ration without supplemental protein which / 
increased the protein content from 10 . 13 to 1 0 . 70% resulted in a pronounted 
reduction in feed requirements during the first month of feedlot adaptat�on . 
Any benefits after this time appeared ma:,lnly a reflection of the early 
advantage . 
There was also an advantage for supplemental protein with roughage . It 
was much less than for the ration without roughage and occurred mostly during 
the initial month of feedlot adaptation .  
The feed efficiency b y  ingredients for the 1 18-day experiment i s  shown 
in table 5 .  It will be noted here that in rations without roughage each 
1 lb . of soybean meal saved 2 . 8 1  lb . of corn grain on basis of feed efficiency . 
In rations with roughage,  the saving in corn grain from protein supplementation 
was much less ( 1 . 7  lb . ) .  The haylage appeared to  save about an equal amount 
of dry matter from grain . 
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Table 5 .  Feed to Gain Ratio After 1 1 8  Days 
Item 
Feed to . . a gain ratio 
c 
. b orn grain 
Alfalfa-brome 
Minerals 
Soybean meal 
Total 
haylage c 
No roughage 
Corn Protein 
supplement supplement 
683 . 6 6 15 . 0  
1 4 . 0 1 3 . 0  
24 . 4  
69 7 . 6  652 . 4  . 
Alfalfa-brome 
haylage 
Corn Protein 
supplement supplement 
604 . 6  56 3 . 0  
5 7 . 1  55 . 4  
13 . 5  1 3 . 1  
24 . 6  
6 75 . 2  656 . 1  
a Values presented here are on a dry matter basis and based on the 
adj gsted weights of the steer s .  
Includes corn portion o f  the supplement . 
c Determined from daily amounts fed and dry matter values periodically 
during the experiment . Values are about 8 . 5 % o f  ration dry matter rather 
than the 10% scheduled . 
Carcass Data 
Average carcass grades were approximately low choice (table 6 ) . 
Dif ferences shown are small and appear to be more reflections of  differences 
in carcass weights than dietary treatments . 
Item 
Ho t  carcass weight , lb . 
Marbling a 
b Carcass grade 
KPH fat , % 
Rib eye area , sq . in . 
Fat thickness , in . 
a 
Table 6 .  Carcass Data 
No roughage 
Corn Protein 
supp lement supplement 
6 79 
4 . 8  
1 8 . 5 
1 .  7 
1 1 .  37 
. 58 
702 ' 
5 . 0  
1 8 . 9 
1 . 8  
1 1 . 28 
. 59 
Roughage 
Corn 
supplement 
708 
5 . 1 
1 8 . 9  
2 . 0 
1 1 .  6 2  
. 63 
Protej.n 
supplement 
7 1 2  
5 . 3  
1 9 . 2  
2 . 0  
1 1 . 59 
. 6 1  
b 
Moderate = 7 ,  modest = 6 ,  small = 5 .  
Prime = 2 3 ,  choice = 20 , good = 1 7 .  Graded to one-third grade.  
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